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What is claimed is: 

A curable adhesive composition for usenn bonding an 
electronic component to a substrate comprising a mafeimide compound and a 
curing initiator selected from the group consisting ot a free-radical initiator, a 
photoinitiator, and a combination of those, the miileimide compound having 
the formula [M-X J n - Q in which m is 0 or land n is 1 to 6 t and 

(a) M is a maleimide moiety having the structure: 

■vf 

H 

° in which R 1 is H or in alkyl group having 1 to 5 carbon 

atoms; 

(b) X is an aromatic g/oup selected from the group of aromatic 
groups having the structures: 

a) (id / (no 



o 



15 and 



(IV) 



and 



(c) 




O 



II 



Q/is a linear or branched chain alkyl, alkyloxy, alkyl amine, 



alkyl sulfide, alkylene, alkyleneoxy, alkylene amine, alkylene sulfide, aryl, 
aryloxy, or aryl Ju\f\de species, which may contain saturated or unsaturated 
cyclic or heterocyclic substituents pendant from the chain or as part of the 
chain, and in v/hich any heteratom present may or may not be directly 
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attache** to X. 



4^ y 



2. The curable adhesive composition according to claim 1 in 
which Q is a linear or branched cb/ain alkyl, alkyloxy, alkylene, or alkyleneoxy 
species, which may contain saturated or unsaturated cyclic or heterocyclic 
substituents pendant from tj^e Glnair7o| as partpf the chain. 

3. The cufatfle acinestve composition according to claim 2 in 
which Q is a linear o/braribtfed chain alkyl species, which may contain 
saturated or unsaturated cyclic or heterocyclic substituents pendant from the 
chain or as partyof the chain. 



15 



20 



4. The curable adhesive composition according to claim 1 in 

which Q is a urethane having the structure: 

O / O O O 

— R 2 — X — C — NH— R?-N H-C — (O— R 3 — O-C-N H-R 3 - N H-C-)^-X-R 2 

in which each R 2 independently is an alkyl, aryl, or arylalkyl group having 1 to 
18 carbon atoms; R 3 i^an alkyl or alkyloxy chain having up to 100 atoms in 
the chain, which chain may contain aryl substituents; X is O, S, N, or P; and v 
is 0 to 50. 



25 



5. Ahe curable adhesive composition according to claim 1 in 
which Q is an ^feter having the structure: 

O / O 
— R 3 — C — jO R3-Q-C— R 3 — 

in which R 3 fe an alkyl or alkyloxy chain having up to 100 atoms in the chain, 
which chain may contain aryl substituents. 
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6. The curable adhesive composition according to claim 1 in which Q 
is an ester having the structure: 



O 
ll 




ii ii . 

C-R3-C-O-R3-4- 



— R3-O—C— R 3 -C— O— R 3 
in which 

p is 1 to 100, and 

each R 3 can independently be an alkyl or alkyloxy chain having up to 
100 atoms in the chain, which/chain may contain aryl substituents; or 
each R 3 can independently be a siloxane having the structure 
(CR 1 2 ) e -[SiR 4 2 -0] f -SiR 4 2 -(qR 1 2 ) g- in which the R 1 substituent independently 
for each position is H or anialkyl group having 1 to 5 carbon atoms, the R 4 
substituent independently for each position is an alkyl group having 1 to 5 
carbon atoms or an aryl g/oup, e and g are independently 1 to 10, and f is 1 to 
50. 

7. The cufable adhesive composition according to claim 1 in 
which Q is an ester haying the structure: 



O 
ll 

-R3-C-O-R3- 



-R 3 -(-C-0 — R 3 — O-C— R 3 4p- 



in which 

p is 1 to 100, and 
each R 3 can independently be an alkyl or alkyloxy chain having up to 
100 atoms in the onain, which chain may contain aryl substituents; or 

each R 3 cpn independently be a siloxane having the structure — 
(CR 1 2 ) e -[SiR 4 2 -oj f -SiR 4 2 -(CR 1 2 ) g - in which the R 1 substituent independently 
for each position/ is H or an alkyl group having 1 to 5 carbon atoms, the R 4 
substituent independently for each position is an alkyl group having 1 to 5 



30427 



37 



carbon atpnrfs or an aryl group, e and g are independently 1 to 10, and f is 1 to 

A curable adhesive composition comprising a maleimide 
compoundyand a curing initiator selected from the group consisting of a free- 
radical initiator, a photoinitiator, and a combination of those, the maleimide 
compound hawng the formula [M-Z Jn- K in which m is 0 or 1 and n is 1-6, 



and 



(a) M\s a maleimide moiety having the structure 



O . :> 

in whij 

(b) K is an aroi 
groups having the structure! 
(V) 



:h^R*~fevH or an alkyl having 1 to 5 carbon atoms; 
atic grdup selected from group of aromatic 



(VI) 




in which p is 1Ho 100; 



(VII) 




in which p is 1 to 100; 
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(IX) 



-Ct 



R 5 

R 6 
R 7 



chain alkyl, alkyloxy, a 
amine, alkylene sulfide, arkl 
contain saturated or unsat 
from the chain or as part o 
heteratom present may or 



mine.i 



R 5 , R 6 , and R 7 are a linear or branched 
alkyl sulfide, alkylene, alkyleneoxy, alkylene 
[oxy, or aryl sulfide species, which may 

rocyclic substituents pendant 
chain, and in which any 
ma^ not b^direcj# attached to the aromatic ring; 



or R 5 , R 6 , and, 
-(CR 1 2 )e-[SiRVO]f-SiR 4 2 -(5H^) g - in wY 
alkyl group having 1 to"5*carbon atoms and 



a siloxane having the structure 
ich the R 1 substituent is H or an 
R 4 substituent independently 



for each position is an alkyl group having 1 to 5>£ arbon atoms or an aryl 
group, and e is 1 to 10 and f is 1 to 50; 
(X) 



_PTQ 
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s\a linear or branched chain alkyl, alkyloxy, alkyl amine, 
ie\ll^leneoxy 1 _alkylene amine, alkylene sulfide, aryl, 
aryloxy, or aryi sulfide species, which may contain saturated or unsaturated 
cyclic or heterocyclic subsfyuents pendgnt from the chain or as part of the 
chain, and in which any hete^rtom pr^ent may or may not be directly 
attached to K. 



9. The cujatfle adhesive composition according to claim 8 in 
which Z is a linear or branched chain alkyl, alkyloxy, alkylene, or alkyleneoxy 
species, which may contain saturated orVinsaturated cyclic or heterocyclic 
substituents pendant from the chain or as part of the chain. 



10. The curable adhesive composition according to claim 8 in 
which Z is a linear or branched chain alkyl species, which may contain 
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saturated or unsaturated cyclic or heterocyclic substituents pendant from the 
i chain or as part of the chain. 



1 1 . The curable adhesive composition according to claim 8 in 
whic^Z is a urethane having the structure: 

O O j( 

— NH-R3-NH-C— fO-R 3 — 0-0-NH-R3-NH-0; v 



O O 

— R 2 — ^X — C — NH— R?-NH-C — (O— R 3 — O-G-N H-R?-N H-O) — X— R 2 — 



Lil 

HI 



y S 



15 



in which eachNR 2 independently is an alkyl, aryl, or arylalkyl group having 1 to 
18 carbon atomV R 3 is an alkyl or alkyloxy chain having up to 100 atoms in 
the chain, which c\ain m^y coqtain aryl substituents; X is O, S, N, or P; and v 
is 0 to 50. 



12. The 
which Z is an ester h^Y in 9 *H e structure: 
O 



urable adhesive-eoroposition according to claim 8 in 



— R 3 — C 



3 — O-C 



vR 3 - 



in which R 3 is an alkyl or alkyloxy dpi having up to 100 atoms in the chain, 
which chain may contain aryl swDstitdents. 



20 



13. The curable adhesive composition according to claim 8 in which 
Z is an ester having the structure: 

O o\ 

\3 V - /— V /— R 3"~ V 



O O 
II II 
-R3-O—C— R 3 -C 



25 



in which 

p is 1 to 1 00, and 
each R 3 can independently be an alkyl or alkylbxy chain having up to 
100 atoms in the chain, which chain may contain aryl substituents; or 
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each R 3 can independently be a siloxane having the structure — 
(CR 1 2 ) e -[SiR 4 2 -0] f -SiR 4 2 -(CR 1 2 ) g - in which the R 1 substituent independently 
jr each position is H or an alkyl group having 1 to 5 carbon atoms, the R 4 
substituent independently for each position is an alkyl group having 1 to 5 
carbo\atoms or an aryl group, e and g are independently 1 to 10, and f is 1 to 
50. 



14. \ The curable adhesive composition according to claim 8 in 
which Z is an ester having the structure: 



O 
II 



_r 3 _C-C^R3 



in which 



p is 1 to 10p, and 
each R 3 ci 



100 atoms in the c|iain, which 

each R 3 can independent 



O O O 
II / AN II 
\C^R 3 -4p— O — R — o_c— R 3 4p- 



Dgn indqt>erf^ently be an alkyl or alkyloxy chain having up to 
| contain aryl substituents; or 
siloxane having the structure — 
(CR 1 2 ) e -[SiR 4 2 -0] f -SiR 4 2 -(CR 1 2 ) which the R 1 substituent independently 
for each position is H or an alj^yl grouahaving 1 to 5 carbon atoms, the R 4 
substituent independentlyfor each positibn is an alkyl group having 1 to 5 
carbon atoms or an^aryl^group, e and g are\[ndependently 1 to 10, and f is 1 to 
50. 



15. The curable adhesive composition\iccording to any one of 
claims 8 to 14 in which K is 




in which p is 1 to 100. 
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1 6. The curable adhesive composition according to any one of 
claims 8 to 14 in which K is 

•R 6 

in which R 5 , R 6 , and R 7 are a linear or branched 
chain alkyl, &lkyloxy, alkyl amine, alkyl sulfide, alkylene, alkyleneoxy, alkylene 
amine, alkylen^sulfide, aryl, aryloxy, or aryl sulfide species, which may 
contain saturatea\pr unsaturated cyclic or heterocyclic substituents pendant 
from the chain or asspart of the chain, and in which any heteroatom present 
may or may not be directly attached to the aromatic ring. 



17. The curabl\ adhesive composition according to any one of 
claims 8 to 14 in which K is 
ChL 



p~tO 



y&. A curable adhesive comp^afe^ion comprising a vinyl compound 
and a curing initiator selected from the rfroup consisting of a free-radical 
initiator, a photoinitiator, and a com)rfnation of thos^, the vinyl compound 
having the formula 



- 1 n 



in which m is 0 or 1 and n is 1-6; and 

(a) R 1 and R 2 are H or an alkyl group having 1 to 5 ca>^>on 
atoms, or together form a 5 to 9 membered ring with the carbons fornUng the 
vinyl group; 
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(b) B is C, S, N, O, C(O), C(0)NH or C(0)N(R 8 ), in which R 8 is 
L an alkyl group having 1 to 5 carbon atoms; 

(c) X is an aromatic group selected from the group of aromatic 
grdups having the structures: 

(I) \ (ID . (HO 



and 



(IV) 



<> j 



; and 



NH^^NH — 



(d) Q is a li^ar or ^'ranched chain alkyl, alkyloxy, alkyl amine, 
le speciesWhic 



alkyl sulfide, alkylene/ajkylenecSxy, alkylene amine, alkylene sulfide, aryl, 



aryloxy, or aryl sulfid 



\which may contain saturated or unsaturated 
cyclic or heterocyclic\^ubstituent^pendant frpm the chain or as part of the 
chain, and in which any heteratom f^esenj/rnay or may not be directly 
attached to X. 



19. The curable adhesive composition according to claim 18 in 
which Q is a linear or branched chain alkyl, allfyloxy, alkylene, or alkyleneoxy 
species, which may contain saturated or unsaturated cyclic or heterocyclic 
substituents pendant from the chain or as part of thet chain. 



20. The curable adhesive composition according to claim 19 in 
which Q is a linear or branched chain alkyl species, which may contain 
saturated or unsaturated cyclic or heterocyclic substituents pendant from the 
chain or as part of the chain. 
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21 . The curable adhesive composition according to claim 18 in 

wfi^ch Q is a urethane having the structure: 

O O O O 

— R 2 V X ~ N H-R?-N H-C— (O-R?— O-C-N H-R?-N H-O^-X-R 2 — 

in which kach R 2 independently is an alkyl, aryl, or arylalkyl group having 1 to 
18 carbon atoms; R 3 is an alkyl or alkyloxy chain having up to 100 atoms in 
the chain, whiqi chain may contain aryl substituents; X is O, S, N, or P; and v 
is 0 to 50. 

22. The (durable adhesive composition according to claim 18 in 
which Q is an ester having tne structure: 



R 3 - 




in which R 3 is an alkyl or all 



lox\cmain having up to 100 atoms in the chain, 



which chain may contain aryl sub&nluents. 



23. The curable adhesive comp 
Q is an ester having the structure: 

O O O, 
II II , 
— R 3 -0— C— R 3 -C— 0-R 3 — (h 



DSitip/h according to claim 18 in which 



in which 

p is 1 to 100, and^ 

each R 3 can independently be an alkyl or alkytoxy chain having up to 
100 atoms in the chain, which chain may contain aryl substituents; or 

each R 3 can independently be a siloxane having the structure — 
(CR 1 2 )e-[SiR 4 2-0]f-SiR 4 2 -(CR 1 2 ) g - in which the R 1 substitudnt independently 
for each position is H or an alkyl group having 1 to 5 carbon atoms, the R 4 
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^ubstituent independently for each position is an alkyl group having 1 to 5 
carbon atoms or an aryl group, e and g are independently 1 to 10, and f is 1 to 

50. 

24. The curable adhesive composition according to claim 18 in 
which Q i&an ester having the structure: 



— R 3 -C— 0-H 3 -( 



-R 3 — 0-C-R 3 4p- 



Cm 
111 



in which 



p is 1 to lOOyand 
each R 3 can iri 



100 atoms in the chain, 
each R 3 can inc 
(CR 1 2 )e-[SiR 4 2-0] f -SiR 



10 each R 3 can independently be an alkyl or alkyloxy chain having up to 

lich ch]ain may contain aryl substituents; or 
spehdenjtly be a siloxane having the structure — 
f>-(CR\J g - in wh ich the R 1 substituent independently 
for each position is H or'an alkyl iaroup/tfaving 1 to 5 carbon atoms, the R 4 
15 substituent independently for eaph^ipsition is an alkyl group having 1 to 5 

carbon atoms or an aryl grptfp, e and §[ are independently 1 to 10, and f is 1 to 
50. 



A curable adhesive composition comprising a vinyl compound 
20 and a curing initiator selected from the group consisting of a free-radical 
initiator, a photoinitiator, and a combination of thos^, the vinyl compound 
having the formula 



R 2 



in which m is 0 or 1 and n is 1 -6; and 
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(a) R 1 and R 2 are H or an alkyl group having 1 to 5 carbon atoms, or 




famine, alkylene sulfide, aryl, aryloxy, or aryl sulfide species, which may 

intain saturated or unsaturated cyclic or heterocyclic substituents pendant 
from the chain or as part of the backbone in the chain, and in which any 
hetera^om present may or may not be directly attached to the aromatic ring; or 

R 5 , R 6 , and R 7 are a siloxane having the structure 
-(CR 1 2 ) e -^iR 4 2 -0] f -SiR 4 2 -(CH 3 ) g - in which the R 1 substituent is H or an 
alkyl group having 1 to 5 carbon atoms and the R 4 substituent independently 
for each positiorn is an alkyl group having 1 to 5 carbon atoms or an aryl 
group, and e is 1 \o 10 and f is 1 to 50; 
(X) 




and (XII) 



O 
ll 



XT" 

II Jl 

o o 



and 

(d) Z is a linear or branched chain alkyl, aryloxy, alkyl amine, 
alkyl sulfide, alkylene, alkyleneoxy, alkylene amine, alkylene sulfide, aryl, 
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aryloxy, or aryl sulfide species, which may contain saturated or unsaturated 
Syclic or heterocyclic substituents pendant from the chain or as part of the 
chain, and in which any heteratom present may or may not be directly 
attained to X. 

?6. The curable adhesive composition according to claim 25 in 
which Z is^a linear or branched chain alkyl, alkyloxy, alkylene, or alkyleneoxy 
species, whibh may contain saturated or unsaturated cyclic or heterocyclic 
substituents pendant from the chain or as part of the chain. 



27. Tn^curable-adjiesive composition according to claim 25 in 
which Z is a linear orNbYanched ybhain alkyl species, which may contain 
saturated or unsaturate^ cycljc or heterocyclic substituents pendant from the 
chain or as part of the 



28. The curable aqhesive/composition according to claim 25 in 
which Z is a urethane having theVtructure: 

O 

— R? — X — C^— J^JH^R?-NH-C — ((\-R? — 0—C— NH— R?-NH-C-) — X— R 2 — 



in which each R 2 independently is an alkyl,\ryl, or arylalkyl group having 1 to 
18 carbon atoms; R 3 is an alkyl or alkyloxy ch)ain having up to 100 atoms in 
the chain, which chain may contain aryl substituents; X is O, S, N, or P; and v 
is 0 to 50. 



29. The curable adhesive composition accoispling to claim 25 in 
which Z is an ester having the structure: 
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In which R 3 is an alkyl or alkyloxy chain having up to 100 atoms in the chain, 
wWh chain may contain aryl substituents. 



30. The curable adhesive composition according to claim 25 in which 
Z is an\ester having the structure: 

O O O O 

v II II , ii it 

— R 3 -0-AC— R 3 -0-0— R 3 — (-0— O- R 3 — C— O— R 3 -^ 

in which 

p is lyto/IOO. ^fnd 

eacHA^cad independently be an alkyl or alkyloxy chain having up to 
100 atoms /n the/chain, which chain may contain aryl substituents; or 

each R^ar^indepei/dently be a siloxane having the structure — 
(CR 1 2 )e-[SiR 4 2-0]f-SiP§yKCR 1 2 ) g - in which the R 1 substituent independently 
for each position is ^ or Wi alkyl group having 1 to 5 carbon atoms, the R 4 
substituent independently for each position is an alkyl group having 1 to 5 
carbon atpms or an aryl group, e and g are independently 1 to 10, and f is 1 to 
50. 

31 . The curable adhesive composition according to claim 25 in 
which Z is an ester having the structure: 

O O O \ O 

II II , II \ II 

— R3-O-O— R3-O-C— R 3 -(-C— O — R3V0-C- R 3 -4p- 

in which p is 1 to 100, and 
each R 3 can independently be an alkyk or alkyloxy chain having up to 
100 atoms in the chain, which chain may contaAaryl substituents; or 
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each R 3 can independently be a siloxane having the structure — 
(^ 1 2 ) e -[SiR 4 2 -0] f -SiR 4 2 -(CR 1 2) g - 'n which the R 1 substituent independently 
for ^ach position is H or an alkyl group having 1 to 5 carbon atoms, the R 4 
substituent independently for each position is an alkyl group having 1 to 5 
carbon ajoms or an aryl group, e and g are independently 1 to 10, and f is 1 to 
50. 



32. \ The curable adhesive composition according to any one of 
claims 25 to 31 i\ which K is 



33. 



when p is 1 to 100. 



The curable \dhesive composition according to any one of 



r 




claims 25 to 31 in whiclji K is 
R 5 

R 6 

r7/ in which R 5 , R 6 ^nd R 7 are a linear or branched 

chain alkyl, alkyloxy, alkyl amine, alkyl sulfide, alkylene, alkyleneoxy, alkylene 
amine, alkylene sulfide, aryl, aryloxy, or aryl sulfide species, which may 
contain saturated or unsaturated cyclic or heterocyclic substituents pendant 
from the chain or as part of the chain, and in which any heteroatom present 
may or may not be directly attached to the aromaticVing. 



34. The curable adhesive composition according to any one of 
claims 25 to 31 in which K is 
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♦ 



— o 



35. Ascurable adhesive composition comprising a maleimide 
compound as descrioea in any one of claims 1 to 1 7 and a vinyl compound as 
5 described in any one of (claims 18 to 34, and a curing initiator. 



10 



15 




36. A curable adhesive composition comprising a maleimide 
compound as described in any ope'of claims 1 to 17, or a vinyl compound as 
described in any one of claifns 18 to 34, or\ combination of a maleimide 
compound as'described in any one of claims I'Ho 1 7 and a vinyl compound as 
described in any one of claims 18 to 34, and an anhs^nic or cationic curing 
initiator. 



(^^^ An electronic assembly comprising an electronic component 
bonded to a substrate with a cured adhesive composition prepared from a 
composition according to any ono of the pre ce d i ng cla i m s?- ^ ^Guunfl* 

A 
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